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The decision to implement Mars Sample Return will not be finalized until NASA’s completion of the National Environmental Policy Act
(NEPA) process. This document is being made available for information purposes only.



¥ 3 Outline

MSR Science Planning Group

« Beginning and Progress of the NASA and ESA collaboration
to accomplish Mars Sample Return

« MSPG - What is it and what has been done?
— Findings
« Science Management of the Returned Samples

Pre-Decisional - For planning and discussion purposes only



NASA-ESA Signing of SOI

“NASA and ESA intend to develop a joint

MSR plan and to complete the studies
needed to reach the level of technical and
programmatic maturity requiredto pursue
an effective MSR partnership, specifically:
defining the respective roles and
responsibilities sufficient to lead to an
international agreement between the two
agencies in time to be submitted for
approval to their respective authorities at
the end of 2019.”

Joint Statement of Intent between the National Acronautics and Space Administration
and the European Space Agency on Mars Sample Return

April 26,2018
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NASA and ESA intend to develop a joint MSR plan and to complete the studies needed to reach the
level of technical and programmatic maturity required to purswe an cffective MSR partnership,
specifically defining the respective roles and responsibilities sufficient to lead to an international
agreement between the two agencies in time to be submitted for approval to their respective
authovities at the end of 2019.
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.3 What is the MSR Science Planning Group (MSPG)?

MSR Science Planning Group

MSPG established by NASA and ESA to help develop a
stable foundation for international scientific cooperation for
the purposes of returning and analyzing samples from Mars.

If MSR is carried out by an international partnership:

— What are the science-related attributes of a Sample Receiving
Facility (SRF) that can be used as the basis for cost and schedule
estimation (assume additional independent requirements will come
from planetary protection)?

— What are the mechanisms whereby scientists will be given fair
access to the returned samples?

A Collaboration to maximize the science return of
martian samples
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¥ 2 MSPG Workshops

MSR Science Planning

* The main science-related cost drivers for the Sample
Receiving Facility (SRF) are thought to be:

1. The challenge of conducting science activities inside high
containment (BSL-4) space

2. Contamination control
« Two workshops have been held to date:

WORKSHOP #1 WORKSHOP #2
To what extent does How do the science objectives
MSR science need to be affect SRF contamination
done in containment? control requirements?

In addition, a Sample Management working group is
formulating options for the involvement of international
scientists in different aspects of MSR.
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2 Workshop #1-Science in Containment

MSR Science Planning Group

What role does contained space need to play in
ensuring that all MSR scientific objectives are met?

SENSITIVITY OF MSR INVESTIGATIONS TO SAMPLE
STERILIZATION

Heat & Radiation
Sensitive
9%

Pre-Decisional - For planning an

MAJOR FINDING: It appears
that a large majority (>90%) of
the MSR-related science
investigations, as identified by
iMOST (2019), could be
acceptably performed on
sterilized samples, thus
potentially enabling the
analysis of MSR samples in
uncontained laboratories
without a dependency on the
results from PP testing.
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W 2 Workshop #1-Summary

MSR Science Planning Group

What role does contained space need to play in
ensuring that all MSR scientific objectives are met?

Not contained

OPTION A: Sterilize
z then analyze

Contained space
functionalities implied

. — Steriliz.-
BC+PE Time- Steriliz.- tolerant
sensitive sensitive + science

PP tests science science OPTION B: Wait for

MAJOR FINDING: The scientific community, for reasons of scientific
quality, cost, timeliness, and other reasons, strongly prefers that as
many sample-related investigations as possible be performed in PI-
led laboratories outside of containment.
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Instruments: Receiving isolator
\ GC-MS etc. / \ / Modified after M-2020 SDT (2014)

What are our strategies to achieve MSR science
objectives, given SRF-related contamination?
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) ) _ Mars sample sealed ol | ing isolati
Mars 2020 Sample-Intimate Hardware Cleanliness Requirements inside the sample tube Notional sample-receiving isolation

Viable Organisms Outgassing Particulate (PCL cabinet inside SRF (example only)
(<1) (~1 ng/cm2/hr) 50-300)

For the SRF,

Total Organic Carbon  |norganics pg-mg Non-volatile

Tier 1 Compounds: 1 ppb  |evels of 34 residue requirements
Tier 2: 10 ppb elements (<100 ng/cm2) - | have not yet been
TOC: 10ppb established.

Additional reqgs.
may be required.

For M-2020, these requirements have been finalized

MAJOR FINDING #1: Even though the Mars 2020 Sample CC Requirements have very low values, the
workshop participants were collectively not aware of reasons why these requirements could not also
be implemented in isolation cabinets on Earth. This should therefore be the starting point for CC
planning in the SRF and/or sample curation facilities.
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MSR Science Planning Group
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Instruments: Receiving isolator
GC-MS etc. k J

Modified after M-2020 SDT (2014)

What are our primary strategies to achieve MSR science

objectives, given SRF-related contamination?

« Establish CC requirements in SRF that are as (or more) ambitious than Mars 2020
requirements

« Characterize contamination at all phases of MSR campaign and in SRF using
multiple/optimized contamination knowledge (CK) strategies

* Need to plan sequence of BC and PE activities to minimize sample handling

» Characterize and curate all tools and materials used in construction of the SRF
and that have been in contact with the samples

11
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AW 2 Multiple Competed Access Points for Scientists

MSR Science Planning Group

Science Competitions (e.g. AOS) How will these competitions be managed on an international basis?
#1 Seat on Preliminary #2 Sample access. #3 Sample access
Examination Team (or equiv.) Inform safety assessment. '
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SAMPLE 2D

g Guiding Principles for Science Management

MSR Science Planning Group
IWCiNG 9%

Science Maximization

e Access to samples must be based on the scientific benefits of the
proposed investigations

Transparency

e Access to samples must be fair, open, and competed wherever
possible

Accessibility

e [nternational scientists must have multiple opportunities
throughout the process to earn access to the samples

One Return Canister : One Collection

e Samples must be treated as a single collection, regardless of
whether or not there is more than curation facility

13
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Science Management Goals

MSR Science Planning Group

Programmatic Returns

e What ‘return-on-investment’
can be demonstrated to agency
stakeholders?

e What are the incentives of early
investment?

cience Processes

e Establish fair/transparent
process for science participation

e |dentify “points-of-entry” to the
science community to
participate in the MSR process

14
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MSR Sample Science Timeline
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AO: Announcement of Opportunity é
BC: Basic Characterization = L

iSDT: International Science Definition Team _5 _% Sample
M2020: NASA Mars 2020 mission E § Downselect
MAV: Mars Ascent Vehicle E g Fooo BN - - -~ ----- "

MSAPT: Mars Sample Analysis Planning Team £ g 1 M2020 (Prime) M2020 (Extended) ]

MSPG: MSR Science Planning Group T

ORDT: Operational Requirements Definition Team 6 S
PE: Preliminary Examination

PI: Principal Investigator led research

Sample Mgt. Board

SRF: Sample Return Facility r &us
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